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ABSTRACT 

An unsteady stratified model of the Skagerrak is described. The model includes the trench along 
the Norwegian coast and the shelf on the Danish side and is driven by a combination of surface 
wind stress, outflow from the Kattegat and run-off from the rivers and fjords along the 
Norwegian coast. The seasonal variation of the run-off is described and incorporated into the 
numerical model. Certain wind and run-off conditions produce a general outflow in the trench. 
Other conditions induce an outflow by the coast with a counter-current in the centre of the 
trench. Recirculation often occurs near the Swedish coast. 

1. Introduction 

The Skagerrak in an interesting area of sea 
bordered by Denmark, Norway and Sweden. It is 
open to the North Sea at the western end and con
nected to the Baltic Sea outflow through the Belt 
Sea by the Kattegat. The bottom topography of 
the Skagerrak consists of a trench up to 600 m 
deep on the Norwegian side and a shallow bank on 
the Danish side with an average depth of only 
50 m. The deep trench is part of the Norwegian 
Trench that follows the coast of Norway to the 
edge of the continential shelf in the northern North 
Sea. 

The density distribution in the Skagerrak 
generally consists of a light shallow layer above 
deep denser water with a sharp pycnocline at 
about only 40 m depth. Some salinity sections 
across the Skagerrak are presented in Rodhe 
(1987). The pycnocline generally becomes less 
sharp as the coast is approached, as illustrated by 
Gjevik and H0st ( 1984 ). Due to fresh water run-off 
the haline stratification is present throughout the 
year. The thermal stratification changes sign 
during the course of the year and in winter, for 
example, the coastal current is much colder than 
the underlying water and may reach down to 
100 m depth. 

There are many different driving mechanisms 
for the flow in the Skagerrak. There is the 

seasonally varying outflow from the Baltic through 
the Kattegat and run off into the Kattegat from 
Danish and Swedish rivers giving a typical annual 
inflow into the Skaggerak of about 15,000 m 3 s - 1 

or 473 km 3 per year according to figures given by 
Svansson (1975). The run-off from the Norwegian 
rivers into the Skagerrak is very seasonal with the 
maximum after the Spring snow melt. A typical 
mean annual average is about 2,000 m3 s- 1 or 
63 km 3 per year. These figures must be compared 
with estimates of the Skagerrak current of about 
200, 000 m 3 s - 1 or 6, 300 km 3 per year in February 
to 500,000m3 s- 1 or 15,750km3 per year in 
November. Hence the flow in the Skagerrak must 
be largely a recirculation of water entering from 
the North Sea and leaving by the Norwegian 
Trench, but modified by local inflows and winds. 
The recirculation is discussed by Fumes et al. 
(1986) who claim that the incoming Atlantic water 
is mostly retroflected in the Norwegian Trench 
before it reaches the Skagerrak. 

Some of the inflow from the North Sea comes 
along the Danish coast as the Jutland current. 
An estimate of the transport in this current has 
been given by Jensen and Jonsson (1987) as 
150,000 m 3 s - 1

• The recirculation in the Skagerrak 
is described in the context of an extension to the 
North Sea circulation in a review article by Eisma 
( 1987). 

The effect of wind forcing on the Skagerrak out-
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